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摘   要 
背景和目的 肝细胞性肝癌(Hepatocellular carcinoma，HCC)是世界上最常见的五
大恶性肿瘤之一，每年约有 500,000 新发病例；尤其是在亚洲，因为乙型肝炎病
毒(hepatitis B virus，HBV)的感染率高，一些国家 HCC 发病率非常高，而西方一
些国家由于丙型肝炎患者增多，HCC 发病率也逐年升高。我国是 HCC 的高发国
家，发病率居世界首位，死亡率位于恶性肿瘤死亡率的第二位。肝星状细胞





实验方法  我们首先运用胶原酶消化及 percoll 密度梯度离心的方法获得纯度高
的人肝星状细胞，并对其进行初步鉴定，然后通过慢病毒感染的方法，将人端粒
酶基因 hTERT 导入原代肝星状细胞，用 G418 进行药物筛选，构建新的人肝星
状细胞系（hTERT-hHSC）。我们通过 Realtime PCR 和免疫蛋白印迹等方法检测
hTERT-hHSC 的生物学特征。运用增殖实验、划痕实验及侵袭实验分别检测






































Background and aims Hepatocellular carcinoma (HCC) is a common worldwide 
malignancy. However, Comprehensive treatmentis followed by poor prognosis. 
Accumulating reports suggested that hepatic stellate cells (HSCs) critical roles in 
hepatocellular carcinoma formation and progression, and should be responsible for the 
occurrence and development of hepatocellular carcinoma(HCC). Here, we used 
human telomerase reverse transcriptase (hTERT) induction to establish a new human 
hepatic stellate cell line, term hTERT-hHSC，in order to overcome the insufficient 
supply of qualified HSC. 
Methods Here, we used human telomerase reverse transcriptase (hTERT) induction to 
establish a new human hepatic stellate cell line, term hTERT-hHSC. Cells were 
transfected with packaged virus containing hTERT, following G418 selection. 
Single-cell cloning was then performed using the limited dilution method. In order to 
determine characters of hTERT-hHSC, WesternblotandReal-time PCR were 
performed. Co-culture system were used to evaluate invasion and immigration ability of 
hRERT-hHSC. 
Results Newly isolated hHSC exhibited typical morphology. Immunocytochemistry 
shown that hHSC (passage 10, P10) exhibited a classic phenotype and positive for 
α-SMA, Vimentin and PDL-1 expression. Compared to primary hHSC, both 
hTERT-hHSC (P10) shown up-regulation of MMP-2, TIMP-2, MMP-14 and PDGF-β. 
hTERT-hHSC P10, P30, P50 exhibited the stability of gene expression.   
Additionally, the expression level of α(1)I procollagen mRNA was increased 
significantly following stimulation with TGF-β1. hTERT-hHSC appeared to promote 
HepG2 proliferation, invasion and immigration ability.  
Conclusion The newly established cell line remains the typical features of HSC and 
may provide a valuable tool for the future study of liver diseases. 
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英文缩写 英文名称 中文名称 
HSCs Hepatic stellate cells 肝星状细胞 
HCC Hepatocellular carcinoma 肝细胞肝癌 
NPCs Nonparenchymal cells 非实质细胞 
DMEM Dulbecco's minimum essential medium 达尔伯克(氏)必需基本
培养基 
FBS Fetal bovine serum 胎牛血清 
PBS Phosphate buffered saline 磷酸盐缓冲液 
α-SMA α-smooth muscle actin α-平滑肌肌动蛋白 
DAPI 4',6-diamidino-2-phenylindole 4',6-二脒基-2-苯基吲哚 
PDGF Platelet-derived growth factor 血小板源性生长因子 
EGF Epidermal growth factor 表皮生长因子 
HGF Hepatocyte growth factor 肝细胞生长因子 
TIMP Tissue inhibitor of metalloproteinases 组织金属蛋白酶抑制剂 
MMP Matrix metalloproteinases 基质金属蛋白酶 
TGF 
IL 




ADAM Adamalysin 蛇毒蛋白酶 
DDR2 Discoidin domain receptor 2 盘状结构域受体 
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